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S.^ TflolES^-; #7l #5.^ TflolE^- ^>£^- xfll ^5)1 ^ <2}- ; xfll ^^olA^fif 

_£*l^Sl<>| 7l^ofl #7l ^ 51*i^ *fll *fll 

#7l *fli ^^<3 #<H1 e^-ol;* T^lth ^-71 *fll 

^ i£tfl -£^^2] tiV£*fl 7l^r* *ll^Kr *fll #31^; #7] 7]& ^11 1 

^12 qq^o] <&7) m m$.^Sr ±$ ^1^ m #71 

^*Rr ^15 ^Tfl^; #71 £ ^ ej.oi ^ Tfli SL*!^ 

*)U <a#*Hr *I|6 ^741^; #7l tfoy&fe x|| 2 zz. *HM 

*fil £^^ V * 71 ^ *fl7 ^TflSl-; #71 *fl4 ^o^nV^- p}^£L5. S?M # 7 1 ^2 

^ ^l7lofl Oj-Bl- #7l *fll =£<3^ ^ *fll ^12 7flolS 

^ ^h.5^o]^ *s#*Kr ^18 *n^w. 

£ 2q 
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if^ tIMe^) #2fl4=l ^l-E-^l^r 2 ] ^112:^ {Method of manufacturing in Split 
gate flash memory device} 

£ 2a ^x] 5L 2q^r £ 1A-A'*H ^ ^<Hl ^ TlMM^ "11 

<5> ^e, TflolH^ 2Ef 7llolH7> i#^£H ol^r ^BflS. *flS€ ?ti 

#5fl4=) aflS-B^Hr ^cfl-g- C-flolE^ T^j-g- ^>-§-^°l M*l ^7>^>J1 & 
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(Rebecca Mih)*H] ^Itr '018um modular triple self-aligned embeded split- gate 
flash memory' (2000 Symposium on VLSI Technology Digest of Technical Papers, 
pp. 120-121, 2000)eHr 7fl*l£H oirf. 

<7> OL^, 71] a] 51 Tflols^ #Efl^^>« aflS^; ttfl eqc^oio} ^ 

<8> ^7] *V ^Efl 7l#S] -g-*fl^ n^}7) ^tb 55^-^-^ , ^1 — 

^ 31 n -£f*H 

o> a. Tgj-^o} s.^ o. ^c^o]^. ^efloi ^^<*#£l iif nt*\1t *r 91t= — 

<10> ^-7) ^-g- ^*]-7l ^oflA^, TflojE^; ^-71 fS^ Tfl °1 
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^ HVESfl 7}&-$r Xl^*Rr XU #X1^; ^7} 71* X| 1 ^^^-4 XI 1 

XI 2 ^<3^ zlbIjl XI 3 £.3. ^*Kr XI 2 XI 2 

-8-71 X13 ^S^* ^ ^l D Jr^ ^sJ-SRr XI 3 ^Xl^;^ XI 2 

^o^o. xlTl^JL, X13 ^^M: XI 71^ XH ^Xl^; ^71 XU H^eKl ^ 

XU H^^-^l HY^l ^71 XU 5L*i^ ^ XI 2 ^^MI^fF 

sHsHr XI 5 ^Xl^; ^"71 ^#^1 XU ^ ^ XU 5-31^1 Xl4 *|<3^ 

# ^*Rr XI 6 ^:X1^; ^-71 tfo>&*r XI 2 ^g^-fr XM^, zl <5>Jf<i| XU 
£- 1^#*1 71^ XI 7 ^TflSl-; ^71 XI 4 ^^M- *H #7l X|2 X]tH 

451- ^-71 XU Q<£^ ^ XU i-Sl^-i- ^l^H XI 2 XHS ^ -t=| — s^- 

^^Rr XI 8 ^Xl^; ^"71 ^jel^s} ^»H1 j\)2 ^XM^S ^*Rr Xl9 #Xl 
a]-; ^-71 ^&K1 ^ XI 2 iXM^ji}. ^ni^fe, # 7 1 XU ^ 5L#^ 

XI 2 ^^-ir 7l*ofl ^*Rr XI 10 ^Xl^}-; -8-71 XI 2 3^§^1* i^#Al7l^ ^-t- 

o. f^e^-g. tg^Hf- ^ n cl-Xl^; ^"71 ^ ^-71 

XI 2 ^^^2f €-^5]^ X|2 £^ ^*Kr X|12i&Xl* ^tiltVnf. #7l X|3 

#XHHfe ^7} XI 3 ^^^-8: XI 2 ^^l «fl^l CMP **fl ^^f-^ 

^ XM*Vfc ^o] B}^^, -y-71 XI 5 ^XHH^ >8-7l XI 2 ^ ^7l XU 

^ «gjf. 7 > f-sfl i^^MIW XItI^ ^Joi MV^^ti.. 

#71 XI 3 ^-71 CMP^si tH^^o,^ >8-7l XU ^s}7l 

D^Rr 3M w>^§>rl-. ^>7l XI 3 HDP^, TEOS^, 
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USG^ ^ ?A^r f^AS. ^Kr % o) t^^t}. tf 7 ] 42 *i<3^ #7] 

43 #7]HH ^«8s)^ CMP^^l 3*1^ 0 1jL, ^-71 ^15 #7lHH a]^^ o. 

2]^. ^-71 ^4 ^<£^ ^7} *)16 3"7)HH ^2 ^^^-^ ^ias ^SH^^- * 
^7) 42 ^}o)A]9]- ^21*1 ^ o] ti]-^^>cf. 

*fll ^5|lolA^l-ji|.; ^-71 *fll ^H^l^l £.tH*]]£H 7l*ofl *§>8€, #7l 

*lli <#7] 41 ^slH^s}- A o v 7] afli ^1 

*fl3 *i<£^M- SLS. *§^^ *fl2 3:7112}-; ^"71 *fl2 ^^l v^s);^ #7] *fl3 

±^ WsHRr 43 3:741^; ^7} ^#=1 ^2 ^£^8: *fl7i*>JI, 

^7^ *fl3 ^7}^ ^4 ^^sq-; ^71 4l Sl^e^l ^ *fll 51*1^ «i]JjL 

^#51 ^-71 *fll £^ ^ ^2 ^<3*q-g- ^^l^ ^ ^Sj-^m ^15 

3:71121-; ^-71 *fll 5}o] ^ 41 SL^S) ^^l 44 ^*Rr 

*1l6 ^7} ^}9X^ 
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XI 2 *)<£^M- XM^, zl xli s.3l4# ^|7 ^Xl^: #7l XI 4 

^ p>^3S *}<X #7l XI 2 XI 71 XI 4^ #7] XU ^ XU £ 

aiz]-^ 7\}o]m. *d<£n 3? 3^4*1* *§^*Rr XI 8 #X14;#7l 
o] ^tfofl X) 2 iXl°H-I- ^*Kr XI 9 XI 5+; #71 3J=eKl ^ XI 2 iXM>*14- 
flslfe, #71 XU ^ lE^^I X|2 ^t^^-fr 71^-ofl tg^*}^ XUO ^rXl 

4; #71 XI 2 3^^* ^#^-1 MM- ^ltb ^71^^-* 7lf ^Xl 
^ XI 11 #7}14; #71 MM: -§-*fl #71 XI 2 ^4 M3fe XI 2 S.^ sKl-i- 

$^*Rr X|12#X|5. <X^f-<X*m 

a, £ Xl^lS^; #71 #5.^ XMl=* #*}5L^f- *g#^ XI 1 ^Xl 

XU ^XH^i4 iL»l i S=l < X 714X1 >y-7l £^^1 XU 

^^-^o^^; ^-71 XU >iXM*14 XI 1 #X) *§#^ XU S.^#5l- 

9l;^r ^tiltb, ^rJEXl 714X1 XU 5-3*^* ^^JL, °1^X1 ^« #7l XU 

tH^^lfe XU ^^^4 X|2 ^«S4* ^#*H #71 XU £^ 

sl-^lol ic^^ nfl4*] XI 2 XU H<£^ ZL5l Jl XU ^4sW^ # 

xi4; #7i xu s^-a- ^i^h ^s^si* ^*Hr <a-xi«- X|*$tk 

#71 X13 #XHH^ %7) X13 ^£^8: XI 2 %#^°) XI *M CMP -f-«fl 

^¥^11^ xi ti^ ^oi ti>^^>ci-. # 7 i xi 3 %<&n-& #7l XU c^l-i- 

^H^}<X #71 CMP^Sl p^^. <g 7 ] ^#*>fe ^Jol 
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«>^§>4. #71 ^13 HDPev, TEOS^", USG^ # *Vu|-Sl 3M «>^*>cf. 

^■71 ^12 -*7l *fl3 ^s}^ %°]3L, ^} *fl5 

«>^W. #71 *fll ^^^^r ii ^^^U, ^"71 ^]2 ^^<^ J=efl°] ^ 
ig-^ol Aj- 7 ] *fll SL^SKl^r ^SLS. £ ^i^olJi, 

#71 afl2 S^l^^^r ^£} a Jili °l-¥-<H*l^r aV^^cf. ^"7] ^4 ^<3^gr 

nVol ti>^-3j^>Cf. #7l ^] = 5l-<y^ 3.^ <#7] *)]2 ^3\]o}*]<% 

^ ^3)^ ^2* ?M 

<14> o]^, ^- ^ o. ^ o.^_ ^^^ 7 ] ^. ^oj) 4a QJ ^§ 

^ 51^* #S*>^^ Jit} #>*flS>7ll ^^*>J17l- ^4. 

<15> £ 1^ *^<y TflojE^ §2fl^ ^Tg^ojjl, £ 2a ^fl*l 

51 2q ^2 51 3a £ 3q^ ^ <g aJa] ^o)] rtf^ TflojE^ fsfl^ pfl 

<16> o_] c^ H1 ^ TflojH^ #2fl^ oflS-^^A>o] sgig 

£ H 51 a]^ efl o] oj-^-uzf ^<^^>ji ( £ 2a ^^1 51 2q ^ 51 1^1 1A-1A' ^ 
^1 oHg- ^2^51# 5LA]*V ^o]ji ) 51 2a 51 2q 51 lB-lB*^^ c^^ofl 

^12^-^511- 51 Alt!: . 
<17> 51 2a £. 2q =LE]JL 51 3a 51 3q» #^^>^ l^ofl Tfl 
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£. 2a 23 S. 3a« ^S*>^ , «VEX1 71^(200)^ ^^w.^^ xll ^^-(201) 

# ^^*>i, n £ xll s^i^(202)^- ^HH, ^:=^xi ^ 
= #3^(203)^- ^OT-. #71 ^ = ^5}-^(203)^: LOCOSCLocal Oxidation of Silicon) 
^3, PBLCPoly-Buffered LOCOS) ^ iE^ STI( shallow Trench isolation) 

*H #3^(203)^- ^^W. ^7l^fe STI E^*]^ 

^ = ^:5)-^(203)^- *§^«Hr ^ ^H^i}. STI 3tb =fl=/M-^ 

# ^^^>^, 71^-^^ofl ^1-71 XI 1 #3^(201)4 ^11 £.^^-(202)^: ^^*>J1 ZL 
$H XU ^^(nl£.Al)^- -f^^t}. ^7] ^1 1 ^5^-, XI 1 £-31^(202) ^ XI 1 
(201)-g- *^<?1 A>^1^^^^- -f-sfl sflE^^H 7l^r ^ ^JEL^^H Sflxg-^ J=L«.°- 
i^#Al7lJl, o]o^ 7l^ ^3!*l(*l£Al)# ^^W. 

# XI 1 ^sj-^-i- ^"71 XII ^sj-^°l ofl^H CMP ^ 
*!3J*H M^^l v|H nfl^^H STI ^ ^2= ^}5r^-(203)^ o] 

°H, ^"71 XII £^^-(202)^1 XI 1 ^^-^-i- Xl^t!:^. STI % ^£ -tfrS^ 

(203)* 4# 7]^: #ofl X|2 ^3^(204) -§: ^ *^oj aV^zJ-^ 

# ^fl«H *fll £^^-(202)51 ^7} ii#£|H^- sflE^t!:^. 

£ 2b ^ £ 3b* ^S^, XI 2 ^5^(204) 55 XU £^^ V (202)^H1 XI 2 
(205)* #^cf. £^Ml^r £^3*1 ^^0.14, ^"71 XI 2 <S:3W205)-§- f^5W # 

#71 XI 2 ^2^(204)* ^-o} #7] X]l £^(202)* ^^l^ 

*}7]^, ^ #2}-^* <r^B«H ^7l XI 1 £#^(202)* ^tMI^ 

5[1 cf-g- XI2 ^>s}-^(205)^: ^^"W. nJ-eH. Xll £#s}-(202)# ^#4=1 ^-g-^1 ^7} 
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<20> £ 2c D ^ £ 3c» %S*>^, ^7} 4l2 ^V5l-a|-(205)^- ^*1«J1*H 412 ^sW204) 

o} ^taofl ^3llol^(206)l- ^tW. °H^, <#7] ^ °H (206)* 

*M ^-(202)31- pHU #SKK201)-i- ^l^H 7}#-B: ic^l^i}. 

<2i> sfr 7 ] ^*H°H(206) ^ 412 ^5l-^-(204)l- S><4 ^7} 7}&<>) ic#^ 

^■^^(207)* 

<22> o)x^ > £ Tg^-oll^ ^oj-o. 1 4 > ^-7] i3llo)^(206)» 4^31 <5}<4 ^-71 

4|1 £^(202) ^ 411 ^>s|-ei-(201)^ ^z^-a] 4U 51 #^(202)^ ^S\o] 

CVDCchemical vapor deposition) ^ <^*1^H ^^^-S, S. 2c ^ 

£ 3c<4 ^-o] ^-7] ^ll S^^M; #*>^r ^41 ol^ ( 206 )7> ^5)41 <$7) 

<23> £ 2d ^ £ 3di- ^-s*>^, 7m #ei-asi#^s.€ ^12 s^m-^- f^tt 

4l*l«4*H ^7l ^^"^^(207)4 ^slfe iii e^o](209)^: ^ 

°H, #7l 4i.2_^ (209)^8: ^7} ^4H*| (206)41 ^*fl ^lt^C 202)^4 ^ 

<24> £ 2e ^ £ 3e# ^*}^ , 412 *i 5^(204)* o.^. 

4l7lt!r ^ #71 i41^1^(206)# ^ias. *}<4 41 1 -£^(202)-4 4|1 -tfrSj-^ 

(201)* 411 4l<4^ ^^^"(210)^ #5.^ 41°1S(211)7> ^^S|<4^1 

4. 
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<25> £ 2f 5J £ 3f vfl*l £ 2m 5= 3m^r £]H 2]-<?}-g- ^ ^ 2*1 ^ 

7l#^oll *H3 ^^-(213)^- #B]^5l^^S. € *fl3 £^^-(214)* 
s&7] m £€^"(214) m *2 3^(215)4 X|4 #3^(216)^- ^ 

o] nfl, ^3 ^^(213)^r CVD ^*fl CVD £fe ^s^l <3j 

cf= olsfl zl #Jfofl ^3 £^(214)^ el], o]* 

q-^-^>JL^> S}<*| ^}4 ^5^(216)^- ^th}. *(|3 5.*!^ 9\n 

CMP^^^l p>*M SlT=f. ^4 #SW216)£: HDP-CVD(High density 

plasma-CVD)^\ TEOSCTetraEthylOrthoSi 1 icate)^, USGCUndoped Silicate Glass)^-°-3. 

<26> °1<>H, CMPCChemical Mechanical Polishing)^* ^13 ^s}-^ 

(215a) °1 nfl^l *fl4 #3^(216)^ ^ft^H^c]-. ©H, *Q3 ^s)-^- 

(215a)^r CMP ^ ^(stopper layerHt}. °] z\}3 ^Sj-^-(215a)^r 

^^-14^ ^l^M H ^3 5.^^-(214a)# ^#Al^lcf. ZLBl JL, 

(209)o] nfl^l #7l ^3 2.^(214)^ ^t^. °1 *H8*1 , *f|3 *J 

s|-^(215b)€- H SV^M *f|3 2*l^(214bH $5l^ 3.$.^°]t\.. 

<27> ^Zj^^l ^ *I13 ^^-^(215b)-i- *H 

<*| <#7] 4iiHf9j (209)3] ^#5} ^-^-4 i^i 51(214) S] 2#3 ^-fr ^^M^ *fl5 
-y-5|-^-(217)* a]e«^ ^3h=h 
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<28> cf-g-, #7] &$*%X\ a>5}-p>^^^ *)13 ^2^-(215b)* ^^H^A^ 

TflTl^H ^- «HM *fl3 £^^-(214b)^r i^t^tf. ^-71 *)l5 (2 17)* 4i££ 

*H £^(214b) ^ ^3 ^5l-^-(213)^- ^12 7]) o]e ^<g^-(218) ^ 

^ = 5}-o](219)# ^^tb^. ^ja, *fl5 ^^-(217)^ ^^^]z]-^ ^7]*!: 
A. 

a] *fl5 <&^(217)-& *H ^£^5^^ *)13 £^(214)* = 

(219H ^^14. 

<30> 7fl4 ^J^* 4^ ^r^>7fl ^-o. 

o]^ CMP *r SU^. 

<3i> SE, *fl3 ^^-sv|: ^"71 ^4 ^S)-^ CMP ^ ^JL, 

*ll3 £^^-^1 ^13 iLJi^l ^^.S.^, iie}-<y ^ 

<32> £ 2n ^ £. 3n H 2o ^ 5. 3ofe ^ = ^^1^ ^ofl ^3)1 o]^ ^ j= 

ell ^1 ^^^-i: ^*Rr ^^14. yl^r^^ofl *j| 6 #3}- ^(220)^ *fl4 

(221)* ^#*V 4* o]l^wfl^ ^ = s}<y(219)^ ^^^1 ^sj-^- ^H^(223)# 
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<33> °l^^-§- ^j-^^CS^^Hl^ iA]s)^l Q-g-m °]-§-*H 7l^o. 

^(224)-8r ^^W. 

<34> S. 2p ^ 5. 2qH^ZL £ 3p ^ £ 3qfe ^S^^l# ^*Kr ^°14. ^ , ^ 

E]A]-ol c^^-g- ^^*><^ ^^.^ £}<5l(209), ^eil*?] 3^^(224) zlsJuI ^ = 

2^1(218)41 t=o|(226)* <8^4. 

<35> 71^^^ f^^eK227)-g- -f^tt ^ ^71 =efl<?l ^^-^^(224)^1 

^- -S-71 #^«?!^(227)# ^*(228)^°r ^ °]«]*\ , ^^H: 

tf-g- 2flB^^>^ ^EHi(228)^r -§-*fl <#7] E-Sfl*] ^^-^^(224)34 ^Slfe- 

5}-^l(229)# ^- ^ aflofl ttfS. 7flo]E^ §Hfl^ Hl£e]i4 

7> ^S^. 

<36> -M. <y ^A] 6{|6|j *fl4 ^2}-^ ^=^^4 

*]3- 4^ °l*fl ^1 £^bv^ ^^Tfl ^LS*| , o]^. CMP ^ 

<37> iE, ^fl3 ^sl-^-l: 3>8*H, *fl4 aV^-^s] CMP ^ ^^l^^^ ^*Kr 

<38> lXf^i , ^^S] ^^.B^o](219)ol ^O^HS, #2fl^ 
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<39> IEtb, ^ £L 5} o] (219)^1 4^oj ^3]^ ^* ^M^^H ^^tt 

^^(223)£ #71 ^) = e)-^l(218)^ ^Mr^^M ^#3^ ^31<y 

<40> 7flcf7>, ^BJ- i^o]^ q$X\ ^3j-n| ^#o] fl£.3Kl Aj-ofl ^-5}*] 

eJ.Ol^ *$^JL ZL$\ S-^r 5^*»fl ^ = 5-}^^ £ 

^^-^1 ttj-^- ^^i* « 0 >^m ^ 5&th ^Mr^ ^^MH 3#3fe ^ 

^lH- ^ a!^. °H ^ ^^7># ^l^ul, ^2}-^- ^H*H SJtifl 

<42> t)>^-3l*V <£X\ ofl^. ^-2-^ Sflt 7l# £-°> 

^ ^^Rr *>7l^ S.^ w^ofl 7l7fl^ A>#- * cg^O.S.^-Ei 
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\H=?^ 11 

aM*^ .sl^^H #7l dt^ *1U 3^^; #7l ^11 i 

^<3^ ^^fl 7l^ *fl^Hr ^r^lsq-; 

#7l 71^: ^^<H] *fll ^<?1^ XI 1 *fl2 HB]J1 *fl3 ^ 

^^Kr ^12 &7\}Q; 

#71 ^12 ^<£^o] ^#^l£^- #7l ^3 ±^ ¥^1^ ^sWr ^13 

#71 ^12 ^71^31, #7};*! *il3 %<&^ ^71^ ^14 ^Tfl^; 

#71 *fll iE^B^ ^ *fl 1 5.^3] ^JH£<>1 ^#Sl-£^- #71 *fll £^ ^ *fl 

*)16 ^^1^-; 

#7l ^-ofol^ z\) 2 ^lTH^V^L, ZL *fll 51 ic#X|7l^ 7117 £ 

^1^; 

#71 ^14 v}^EL3- «H #71 2fl2 ^<2^ ^17S<H1 nq-eq- #7l 

*U *d<$.n ^ *1U sl^I^M- *1^H ^12 Til °ls %<&*t ^ o,c^oi^. «3^«Hr ^)i8 
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4>7l $1 = ty<*\£\ Xl2 iMM*1* H^*Hr Xl9 ^^1^; 

#7] ^\EL^-9l ^ Xl2 i^olA^ ^.tH^S)^-, <#7] XU 
3 A}2 ^^^-g- 7}&°)] ^*Kr XI 10 #31^; 

XI ii #31 s^; 

XI 12^X1* ¥«l*Kr a* ^3-2.3. *Kr TflolS^ #2fl^ ^12.^^7>^ Xl^«o V 

2] 

XII %H1 &°H, ^-71 X13 ^XHHfe 

^■7} *fl3 ai^-i- X12 ^<£^-°l 1^ CMP ^«fl ^^l^ Xl7i*Hf 
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